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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new ribozyme which 
contains a nucleotide sequence which has a specific base 
sequence, specifically cleaves targets such as HIV-1 RNA, and is 
useful, for example, for preventing and treating, as an antiviral 
agent, the acquired immunological deficiency syndrome. 
SOLUTION: This is a new ribozyme which contains a nucleotide 
sequence which has a specific base sequence shown by formula I 
or II, can specifically cleaves target RNAs such as HIV-1 RNA, and 
is useful, for example, for preventing and treating the acquired 
immunological deficiency syndrome, for example, as an antiviral 
agent. This ribozyme was obtained by designing a plurality of 
ribozymes which have the same ribozyme sequence which initiates 
the transcription by a tRNAval promotor which is a pol III promotor, 
examining parameters which determine the in vivo activity of a 
ribozyme, followed by selecting the ribozyme sequence considering 
its in vitro stability and posttranscriptional activity. 
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(57) 

[ m ] «Tffi=Sr 'J # A is J; l^cQ^ijim<0}g« . 

TIE^M?iJ(I) ifc«(ll)*#-3.5r 

USE?'] (I ) : 5' -ACCGUUGGUUUCCGUAGUGUAGUGGUUAUCACGU 
UCGCCUMCACGCGAAAGGUCCCCGGUUCGAAACCGGGCACUACAAACAC 
AACACUGAUGAGGACCGAAAGGUCCGAAACGGGCACGUCGGMACGGUUU 
UU-3' 

UmEifUU) : 5'-ACCGUUGGUUUCCGUAGUGUAGUGGUUAUCACG 
UUCGCCUAACACGCGAAAGGUCCCCGGUUCGAAACCGGGCACUACAAACC 
AACACACAACACUGAUGAGGACCGAAAGGUCCGAAACGGGCACGUCGGAA 
ACGGUUUUU-3' 
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? I' ^ K E*'J & if U W W A „ 

MIBf"J(I) : 5'-ACCGUUGGUUUCCGUAGUGUAGUGGUUAUCACGU 

UCGCCUAACACGCGAAAGGUCCCCGGUUCGAAACCGGGCACUACAAACAC 

AACACUGAUGAGGACCGAAAGGU CCG AAACGGG CACGU CGG AAACGGUUU 

UU-3' 

iSSIH^J (II): 5 ' -ACCGUUGGUUUCCGUAGUGUAGUGGUUAUCACG 
UUCGCCUAACACGCGAAAGGUCCCCGGUUCGAAACCGGGCACUACAAACC 
AACACACAACACUGAUGAGGACCGAAAGGUCCGAAACGGGCACGUCGGAA 
ACGGUUUUU-3' 

i 9mm 2 ] mxm i u ww a s a - h -r * 

D N A g-frtrSggt? . 

[ift^3 3 ffCT i ie©^'; ww H-r* 

DNA£^ts$tm^7?-DNA$:mmt LT, RNA 

fcne^-r s i £ -r & , im&e i isa^ >j ww 

[38*^4 3 is^ i mmco y ww j^ttumnsm 
2fe^?&3K? 9-z?ffiffltb Lx&tsmmm. 

[S§*3f63 iSOTlfE^U WW AfcffliyC, « 
tlB3)<^7] S69RNAj&«HIV-1 RNAX'fo&mim 

[00 0 1] 

im&m- stttfifiHff 3 u ww a& i tx-e 

[00 023 

[^«] ^y^7 F'JWW Afct fkfc/h$ 
^M&ttRNA#^m^T"&£(Kruger£>, 1982; Gru 
errier-Takada h . 1983) . £ CO \J zKif -f Ati+M Xtf'b 

HJi^ffi^ (Dah*fc«fclflJhlenbech. 1991, Dahm£>, 199 
3; Eckstein&ii/Lilley, 1996; Pontius^. 1997; Lo 
ttA,, 1998; Zhou£>, 1996, 1997; Zhoufc J:tfTaira, 1 
998)*Sj:lA'in vivoCfettSf (Erickso 
nfcjif/lzant, 1992; Murray, 1992; Rossi, 1995; Eck 
stein&itA'Lilley, 1996: Prislei^, 1997; Turner, 
1997; Scan Ion, 1997) tf&m&ZixXZtz, m&&£M 
iZ&tfhmxir^mWfflcOtztbcr, y W W A<7)$ffl£ @ 
ffi LT J£S& L £ K\ h (Sarver <b , 1 
990; DropulicA,, 1992; Ojwang^, 1992; Yu£>, 1993; 
Zhao&it/Pick, 1993; Inokuchi^, 1994; Yamada 
£>, 1994; Ferbeyre^, 1996; FujitaA., 1997; Kawasa 
ki£>, 1998). L*»L. in vitrotZfctfS >JWW ACD 
SWlttin vivoC*}tti«|gWSSttfc*-rLtfflWL*C 
CtOin vivot;ti{ti,#WS!)f4<50II*COU<0 



w a^s^rn A^<7>m-&zmm-?h . u ww 

i i ) V W W A (c J; o T Bit £ *l S MtC t o T ^f^LX 

tL^dT^; iii)'J WWA(2RNase lZ&~?X®%t,Z& 
*3ix*. L*»U UWW AOin vivovSit^^^r 
P< - * — ;WKftj!fllH $ ilOo£> & (Bertrandfc «fc 
t/Rossi, 1996; Bertrand£>, 1997;Gebhard£>, 1997). 
in vivoT'COSf^ti. SftSW^t 'J WW AflWHUS W 

fc. "T^^ «U^I^)U^1f>f A5eK(Yui3, 199 
3 ) : U A «0|ffl!IBl*|^tt ( Ross i fc J: tXSarver . 

1990; Eckstein^ itA'Lil ley, 19%) ; [5]— 
— h^< y h (compartment) rtt-fctf-S 'J WW At 
SWRNA^tJItt (Sullengerfcit/Cech, 1993; Bert 
rand ^ . 1997) : & <£ 1>'Ie^ $ tVk. 0 WW A c^^BivStt 
(Thompson^, 1995) TftS. d^^S^ <0fif 

««, ffl^ ^il^l%^^tC«c^-r & i ffsbfr-ofz (Ber 
trandA>, 1997), 

[00033 mRNA^WlsW^tlffl^^l.R 
NA#Uj«5— tfll (poi in^tSitftRNA. sn 
RNA^/jNS^RNA^tfOte^tZittotCjBU^nS 
^U>t7— WII (pol UD&AK U«UMIt 
L"CffifflS*t-C^fe(Turner,1997). pol II7at-^ 

C3" *jjS*j«fcV5' 5MHt:^=flri»iJ**T«. (M-t 

;U) . >ltL^^^ifl^iin vivoK£ft&£5t14fc 

4> coSE^J^Ite^ h y 5 fi^r ^HR 0 . pol 1 1 ? a 
*~-f-t,z£ ^XWftfmililZtifz 'J WW AiS^iJ^-^ 
tstiffltoli. ZK^COMmZ^X&AsXK^ (Taira 
<b. 1991; Ohkawa^, 1993). ^^m. fo&mSlZ 
'J WW A^O»W*i8a^*«fib&«, Mi If 3 

fiSWfcr. poi in iRiiffit mNA^co^a^iaLTfc 

&. 9BHk / </Hi^sSr<fcfc— «f. pol Iljfiw 
-eilJ; 0 t>^l^(Cottenfc«tlXBirnstiel, 1989). Lfc 

^oT. poi in^fiy ^f^^dfgt^t 

t^mZtltzWub, 1993; Perriman^,, 1995). 
L*>L. ^<c7)±§-£\ pol III^BJ^^HzM^Lt^t 

ati^^t, y ww j*conmzti&%)mmf$. 

Ztlftfr^fziUvest?. 1996: Bertrand^. 1997) . 
[0004 3 

iftffltfMmLXot-r&mmi *mmt>it* poi n 

irat-^-Tft4 t RNA»«irot-^-t:J;-3T 
(EWBft&Sjh.* . [b]-^ 'J WW ASd?iJ^^rt-€. 3M 
««0 U WW A 5rt£ft L . U WW A<7)i n vi voiStt^ 



(3) i?2 000-69972 (P2000-69972A) 



mz-t&'ux-f-irffitLtibzz. wm ( tR 

NA'^TD't — J — &jf£Mifi\i[lNi tlfz 0 WW A 
(JiHT, rtRNA^i-U,WAj if,t^. ) )iO 

^(*e^j^«it^ y ww A^tjj$r*£tt«> y < « 

ls¥ § ft 7^ * 7 t R N A v « i- y W W A 

(i«ftii*?ti, ku, yww Jxtznmm 

*$gHJl#6li, in vivoCfc^T:ft:^¥$l$£iL> 

izmzmm y ww a tmmm\ v- 

l^rfc^;:** LTtStaf^feHttT** Z b £iS Lfc. 

^oi? 9 vnmz-kts y ww a . 

[0005] •■ 5'-ACCGUUGGUUUCCGUAGUGUAG 

UGGUUAUCACGUUCGCCUAACACGCGAAAGGUCCCCGGUUCGAAACCGGG 
CACUACAAACACAACACUGAUGAGGACCGAAAGGUCCGAAACGGGCACGU 
CGGAAACGGUUUUU-3 ' ( ffi?lJS# 1 ) 

(ID: 5' -ACCGUUGGUUIICCGUAGUGUAGIIGGUUAUCACG 
UUCGCCUAACAOGCKAAAGGUCCCCGGUUCGAAACCGGGCACUACAAACC 
AACACACAACACUGAUGAGGACCGAAAGGUCCGAAACGGGCACGUCGGAA 
ACGGUUUUU-3' (Id^J##2 ) 
[ 0 0 0 6 ] & fc , *3WBJ±, ±ffic0 'J WW A£ 3- 
Hfl,DNA^^i^^-Jf|fttl, t 
*fS91ti % _hf££r) u WW A £ r?- r-'-f & D N A £ *tf 
%^99-DNA^mm.b LT. RNAH3£^-f 
fc*»«fci-4. UWWA^Mii*&£M#rr.g>. $ 
*f6nj!ii. ±IE«y WWA^Jif&S'^ 

<7) y WW Ajffli^. W*WKflJ»rr4 
^FffiSr*HS*rS. IWRNAtLTIl H1V-1 RNA*s 

[0007] 

[ wmmmcomm ] s * « y ww a ^iswraje 

tt. IE^«tf>iittfc*itU f^MJ:U, ^y* 

7— trill ^tl)5hh«tRNA»^ 

ii^ L . y -WW A^iwrof-^-i; sooS: sr*t= 

fltii k i ft 6 toss fc wfflBWtKio v "»T Bfl jwc-t & i 

[0008] if. HIV-1 ^JttfcW»#3ftfcBi?iJ 
£SiWi:-f"i>>\yv-'V'y KM'J WW A&fSff-U * 
OlIsffft^WIJ/rlttRNA^i 7nt-^ 



z cr>%Wk ZWmth fzfrn^? ?-b ix ii. piicig 

(Takara)£fflU?t;fr\ -f-eOfl&fct, pGREEN LANTERN 
^f'^^'Jiy^^MII) . pHaMDR (HUMAN 
GENE THERAPY 6:905-915 (July 1995)) ta^(Ti^7S~ 

£m^xi>£\\ ttz. ?&mcoimtz£mttvzfz 

9Vm-Y\Z. DNA/RNA <*r/W94: Applied B 

iosystems, Division of Perkin Elmer Co. (ABI ) , Fos 
ter City, CA) X'-it^Sfc-T Z> Z b tfX'Z h . 
[ 0 0 0 9 ] Zuker t RNA Val 

7"n =e - ? - b ) \ > v— ^ >y H M y WW A tf)o=5: gr g 

commm^m u ww A«oi2aia5fijnci3Jt-& 2antjt 

t*S«i«P*4-iSfc#i.4>*lfc (HIM) . C<?5 
WHtc «t £ fc . ^«£W=S: 'J WW Aco 2 iWWWi^ft 

i>imm tx$> h coizft l . Mco^gsatzisfti. g 
m&mL<DmtfttftvA7'j>im2miiL lx v^co 

CML, Rz2T1i>^^\ Rz3Kfc^tiiMt^ 
•^gpfi*^ ft v j; d k'J'Mia^aj LT ^ & Z. b ifh 
Rz 3 tefcvvr ^{±^ai L^ifis«^7yA- 
?mzmhtix l * o igft t * s *\ y ww ais r n 

s k Ri^tiSttfcijjtsmsfia^ y w 

ft*. «l*Ft2fc^T!K¥$ft^y WWA^ffl 

VtTin vitro^tfe^T [40mM Tris-Cl (pHS.O), 8m 
M MgCl 2 , 5mM DTT, 2mM Spermiidine, 2 U/>ul RNase 
inhibitor, 30,ug total RNA ] iO^TT'KJCE^^To 

ft»i— In vitroT'fE^U JWH^/ULfc 

jst>aiWfc*«-& u ww j*<o'<£fflzz(Vi&m&mz& 

rt&8&m.( l ztfc&T&H£mb%:^tz (H2M) . a 
fc, y WW A^tttout tttftLfc . *fiHfc=flr 
&5ifK^^fBS»S:-^(3ji8^. ^ft-eftcoyWWA 
MZimmM Itz, 'J WW A£0«ittij(tl,^v^i^ 

X'ltt^tiK M^fefthcob -e o -CSr^ t Oti^25fg 
tcoH^^L^ (H3B#BS) . 
[0010] Mzhi&^fzZolz^ \,^tS?WX'$>&in 
vitroco^tiitt* y WW AovSttk^rttcfettl. 

PNL4-3 (HIV-1 c^o-v) <OE99<0»^3ieTfcStL 

H?«Ht*a^-fti k -crasfwicffljiartKifc^s y w 

WAamSrlHl-rS^Sfll^L^: (03A#B3) . 
^fteoy WW Ato^TJtKLTIS*. $fflflai*lT'S5g 

&fem^Mzmmx'b&frtf^mi$tifz < H4# 
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m) . 

[ooin zztx'o&immfflmfttzts^xrn'? 

i5- H I v - l coE^Ji:«OAXW ! SrM^5i 
U #1?M A^jH^Iffilli k =Sr ft ^>T\ M<0 

vLfcfctSJirCibS. *«r"C. »HIV-n;Mtl. 

y W>f ASfc»oDip«*firo/s (H5#b§) . u#im 

AS6SDROJBH§n6*fl*:H I V - l SrSSifeS^ *7>f )V 
x<vmM£$imWzt$ii& p24 (^j)Wf)37^^ 

tt&SMii:™=flr«lflI*^rf*S*A^t*lfc. *fcin v 

LX^&zttfWbfrbtotz (H6C#M) . — 
i n vi troT«JBrStt^* i ffi s&» o fc 'J #1f 4 AffcJg^ii; 

[ooi2] lT^j: 5 (c, y sjfir>f a^jh 

4-0^ * o ti J: 5 *r-» WfcfPttfc (* 6 i , 

^k -3 . J: 3 fc:J J t ^ kWJ Kjtv^v^ y 

i » -5 Mii , d fUcov ^ i, ft &S*<% 0 . 

t fclSJ * & Weft Jn L fcffiaifc: i ft isJ&fgii^ 

#m £ tot . 

[0013] *«^tHNA"«i-U #1f>f Atffll >T . ffi 
«RNA. m3HIV-l RNA&^(;Wf^:yi 

*e#ft. *«W^tRNA»«i-yjKif-f Aii. sm. #tz. 
flA'ft&S^MP £ J: If/ £ Mtfmt&t: 

focommt Lxmm-th z t #-c* ft . w^tf . *^ 
<%HNAvi-y^>f a* y*ry-A(c»AL. ztiztk 
mz®5-LX. hiv ^tfiWBt=K>5ai-a-&ifct3j: 
0, HIV «f?£ffi«tSci:*5tH s ifc, 3jsfBBB 
<0tRNA v «i- y stflM At 3- H-T-S D N A t^-f ;kX=5r 

if*)-*?*— taffi*iiX/C. hiv t#tr*HJEi*iJz3IA 

U IM&fiT^cO^^-t^IlS-tt, *^BJcOtRNA 
val -y*'-rWA^il^$-tJ-§ii:tcJ;>9. HIV <7)!fc^t 
H*-f ft i fc J&*T § ft . ^BJ^tRNA" 3 1 - >J A<7) 
S4li, ^^SKOMS^^JCSrtt^ifH J: ft 

T\ fcft v^d*e«««w«»3^ja5*i& iTflJJtWHfc: 



[00 14] 

# t r n a »« 1- y ,-ff-tr >r a t^Jg-r ft r 5 P ucd 

t-Rz^y-X) li^T^ioCffilgLfc. -T=5r^*>. b 
Nlfiffit RNAV-ijtg^ (pHtVl; ArnoldA,, 1986) 

Efcfc^-ft rot-? -TOi0ie?(J *3-Ht4ty^tj 
itfr >^~fe va^- y * ? u^f - K y - 1 r-- 

;I^L, pUC19cOEcoRI/SalI^ffi(Zii^L^. XVlZ? 
V* f - h' y >-^-^I2^J{iJilTC0il D X'$>r>tz : -fc >X 
5'-aattca gga eta gtc ttt tag gtc aaa aag aag aag 
ctt tgt aac cgt tgg ttt cegtag tgt agt ggt tat c 
ac gtt cgc eta aca cgc gaa agg tec ccg gtt cga ag- 
3' (1E^IJ##6 ) ; TVfty^ 5 '-teg act teg aac 
egg gga cct ttc gcg tgt tag gcg aac gtg ata ace ac 
t aca eta egg aaa cca acg gtt aca aag ctt ctt ctt 
ctt ttt gac eta aaa gac tag tec tg-3' (B35>I## 
7) . mz, ?-5*-?-BE9!lt3-H-r&-bV^tS 

xx/ry^yx^- y 9 u*^ h y y^-tr-- 

^ t > - ? -MJ^COifi^lJ t -i-^pUC19c7)NspV/Sal 1 

gwi tease Lfc . * y ^ ? 1^ k y y ^ -<oaw 

fiIilTc ? )3M 0 : -fe>-^. 5' -cga aac egg gca cc 

c ggg gaa tat aac etc gag cgc ttt ttt tct ate gcg 

tc-3' (ffi?ij##8) ; Ty^yx 5' -teg acg cga 
tag aaa aaa age get cga ggttat att ccc egg gtg ccc 

ggt ttc-3' {mm^9 ) . %t>tltz7?X$ Y 

(zniitRNA^Mi^B^./^^, %$>mz 

9 - 5 *— ?— t^T'V ^ ) £ pUCdt *ftttfc . 
[00 15] pUCdttM^k L, 77A-75^-(5' 
-cgc cag ggt ttc cca gtc acg ac-3' ) ( 1 

0 ) a x if y ,-jfif >f a t ? - s * - ? -M^oie^i] t-ir 

^o7-r5^V- (Rzl, 5'-ctg cag gtc gac gcg 
ata gaa aaa aag cgc teg aggtgc ccg ttt cgt cct c 
ac gga etc ate agt gtt gtg tgg gtg ccc ggt ttc gaa 
ccg, gga cct tt-3' (la^ij^l 1 ) : Rz 2, 5'-ct 
g cag gtc gac gcg atagaa aaa aac cgt ttc cga cgt g 
cc cgt ttc ggt cct ttc ggt cct cat cag tgt tgt gt 
t tgt agt gee egg ttt cga ace ggg gac ctt t-3' (IS 
?'j#-^-l 2 ) ; R z 3 „ 5'-ctg cag gtc gac gcg ata g 
aa aaa aac cgt ttc cga cgt gee cgt ttc ggt cct ca 
t cag tgt tgt gtg ttg gtt tgt agt gee egg ttt cga 
acc ggggac ctt t-3' (f^'J^ 1 3 ) tffl^T. 
tifrf'i Afccfcl/t RNA Val BftCOm *■ a - h'f ft D 
NABftJtt PCmzX-oXmmttZ. PCRgfetEcoR 
I^itXSallfM-ftt^m, #BrK"tpUC19 tOEcoRI/Sal 
ItmtZjB&L. P UCdt-Rzt#7t 0 pUCdt ±3j;t>'pUCdt-R 
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mmLtz. t rn A vai -u sK-!r>f ^afE^F tc jn t mmm 

fc^fiffl** »/h$i>1tte pUC-Rri^ U -X<7>* y/i- 
(H3A#HS) (i, pUCdt cOPvuII ffif^^-pUCdt-RzcT) 
Hind iSUffltCtf A-T* dfctCtoTflllBLfc. ffiiJNI&£ 

4 J±mXHeLaifflm<r>ttmt,zm I vtpHygdt-Rz*' U -X 
li, pUCdt-Rz^'J— Xco#PvuII-Salia»fM-S:pHyg (Yate 

sh, lmynEcowsau&mznx-r&ztizz^xm 

•YV-Wf^-Cii. DNA/RNA^H (392S!; PE 
Applied Biosystents, FosterTfn CA) SrfflUTr^tL 

[0016] ®&z_m\K??-7'7A$. HiiOTwi 

5tSli»Lfc. -TSr*^ PMC1 neoi^(7)|ffl^'t4neo^ 
3tf5T^-b-/ hS:3— H-TS2.0 kbp^BaraHlKlf>t (Thorn 
as&J^Capecchi . 1987)2:. HlV-li^s? 9 — CDSalJ 
gftf3f^t$ALfc (05 A ; Shimada£>, 1991) . 0 

5 B tzifrf t RNA Wal -'J itf-flM -t y 
h £TK-neo* «0"T <'±tiS"CSai Htfit^n-yft Lfc. 
[0 0 17] MMco&mmi/ h y >xy ^7 is b y 

HeLaiiiVCosifflMi. 10% (v/v) -7 vJ56S£lfoit(FBS; Gi 
bco BRL)t>J;V45 jug/ml ?V9 ~?4 is> (Gibco BRL) & 
^iPL^^;K>/3^^-yyUt§tte(DMEM; Gibco BR 
L, Gaithersburg, MD) -C*S* Lfc. 'J #1f-f A#A« 
Sr^lR-TS^. ;W /07>f S^Bfc*i|*»R300 j« 
g/nlTJHUfc. H9«li > 10% ^jfeMilKFCS; Gi 
bco BRL)£gsJnL*:RPMI (Gibco BRL)"C^*Lfc. 
[0018] y,-K7i;fy^ (Gibco BRL) £§!i}§^ 

^.HIV-K^^— 77^S H (05 B;7)HIVRib.N) 

vvccaP0 4 &ifcJgatK«fc OSSSfcLfc. 

[00 19] RNA^Ii. 

5*tJ:O^RNA^a5L7t. *MMtRNA*i.J:tfl£R 
N A $■ SB. (Huangfc J: L>'Car m i chae 1 , 1 996 ) IZim £ tl 

[00 20] U tf'lf >f A^JRl^^iJ J: l^M<7>iII 

# 'J #-tfM A^«U^/H7>aO®iOT«o J: a izmm u 

fc. myh. ^pUC-RrS-fflV^THeLalfflM (lxl0 6 *fflJi&/ 
10 cmTly— h) £ f-7^7x? h L£. b7>X7 
x^^ 3 yt02Sf^. «Iil&<0«na»&£RNA£J|l 
HtLfc. J&fltSflfc^RNAOt RNA»«i-iJ^A 
tfOTsS <tZ{SMi~ h ItfM. R N AoM£ . ttMR NAtzftm 
W^7n-/ (5'-aaa teg eta taa aaa gcg etc gag g 
tt atg etc ccc ggg t-3' ) 4 ) Sfflt^fc 

s-^fyyxj.y hfrffiX't-tlZmUz. %rfryy)V*<r> 

^RNAi7)M2--5gfi«f^L5t„ 4 it, £RNAc7) 



K/Ut, ^T'foftJf h7y^7x^ hSJlTV^O 
HeLafflBa^^»L^RNA2-^jD^^fc(;j; 

ctc ate tgt gtt gtg t-3') (ia»-^l 5 ) ifcJitf 

yzytm^muz (H3B> . 
[002 1 ] #U*rif>f A«¥««Bi. «£:£Mua 
ngfcitfCannichael. 19%) tfBifrSftfcjiOT^y 

v-f >-yD xmm ifzm. ;-*fyyu y h^mzj: ~> 

m\m%5 Atl/ml-CO, 60 s 120*feJil80»lI$ic>L, & 
B&6T£RNA£JH«Lfc (03 C) . »$il^RN 
A 'J >f ^1^7 -fXT-O •/ h # 

[0022] mmr-y^f _ 

# P UCdt-Rz^7t(2pUCdt IzZiXh^yX? x.7 hZtl 
tzUeLafflMfrt>-£R N A L ^ . #KS *Ufc RN A 

^7 , n-7^fflv^7-f>yn7f^/t:l 0S9^ 
Lfc. iKt, h^yxy^^h^tiX^^^elamm^ 
femfittfeRNASraSJirrftit fcrJ: *)&V#V4J*co 

mm£mtmiz%&£oizmi®ifz. hiv-ious ltrm 

JS^rz-H-rsSWRNA (02A) S:T7lB^tJ:o 

rn«L„ ^p^m^xmrnmLtz. 50^1 ^rjem 

^[40 raM Tris-HCl ( P H 8.0), 8 raM MgCl 2> 5 mM is 
f^bW 1 — ^ (DTT). 2 mM X^jl- 5 40 U<7) 
I&SIRNase>f ytt*^-, 30^1^RNA. 5 kpcmc^Jfc 
flfflW6LfcaiE«RN A) +T3TCT'12^«ffirKJtE^ji 

««ajft(C*»*tTRiEiJK*tRSELfc (02 B) . 
[002 3] ^i/7x5- fefr-y-tr-f . 
Dual-Luciferase™ Reporter Assay System (Promega, 
Madison, WI) ^S8^#«ora h 3-;KC U^Tffl^ 
;^7i5- fcfiStt^iBI^L^:. pUCdt-Rzfc £Vm 
WM77XS K^ioTh^yx^x^h^iX^HeLa 

«(14A) . ttzimmmiy°7x$ v\,zx^xb 

mmXZtlfz 'J #W AjU^HeLaM ( 04 B ) €"150 

v\co u %mmmmffim*xi5ftmuML. ru-h 
m'kftMtzx-oxMMMvmzmz 

x 5— e r -y -fc-r mi i tasan l tzm. ^n-duminom 

eter) (Luminant LB 9501: Berthold, Bad Wildbad, Ger 
many) STM^T^^^^SrE^fc^ft-fbLfc. $ t> 

(i* ^ /7i5-t'l:J;o tit:BU&?)!& 

mt<m.mzm ^icosto P & sw*m&vyr)v* 

a-rtJffi&ittioT, ^5 W^MRenilla) 
;i^S^ 7 x 5 — tftz J: o T«$ix^3t^^ '-hfrZMfe 
Ltz* 75H^7-;^7x7- tf«0Mtt2r#ML.T. 
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tz (134) . *?)V)V^7*7-^ffl&<7>nmtLtz& 

mitLtz. ?y^7Mli7'7 ^(Bradford's 
methodHllggcK Protein Assay Kit (Bio-Rad, Califor 
nia. USA^ffl^T^iL^ 

[0024] 'J #-y* >f A^^5tCC#A$^HeLafflBa 
pHyg dt*jt(ipHyg dt-Rz^U -XO)X >->K-*Jl!, VCH 
eLa«^h^y^7x^ h U 300 jUg/ml<7vW 
?^^>B All. 0*) Sr^rr&DMEM* 

u *miass6C48«fiaiSf*Lfc. $Bijja*i:5 

~€\ 300 ,/ug/inlcD/W yr3-?4 v-yB^^-tl.DMEM 

( a^m ) TMft^* l ?t! . i^nfiji 3 a r t izmm% 

250 jug/nlfVW ^D7^ v-yB^-^WTSDMEMtfT-ti 

[0 0 2 5] .^-f;^^S8*5J:tffllv 

mm*.*74 frAitftslffiZXM (Shimada. 1991)^12 
5&Ztl2>£ot,ZfmLt:. ttfr-h. Cos«(2 x 106 
mWlO cmcoiffl.) *tg*U 10 jug WSv7-zs>f< 
?^-r5XS F*iJ:tflO/xg <Z)ffl8j;iHIV 
7^5 F (l35B(;^t-HIVRib.N) ?:ffiUTh5^7 

IXL. 7L@0.22jum 4 /U^— X'F&Ltl, <XlZ, 2 
x 10 6 f!<?)H9i|fflJJ&*. 6 //g/ml^Polybrene™ (Abbott 

Laboratories) *^trri&L*:±*i5 ml t^Z-i y^j. 
<-bLtz. 2mffl'&. *§ifi ^ 10ZFCSi3 J: mg/ml G4 
LfcRPMI i: L*: . «* $ £>£48H^ig§| 
U G418Wtt?n->-£Jt«ILfc. RT-PCR#*fH«tot 
'J *lM AS^^A^M Ufc. 

[0026] H9«cfCM?^ tRNA^-'J^. 

IHTCOX o (z:^SWRT-PCRS:llflSL3t(0zawa/i>. 1990; 
HambletfcilXCastora, 1995) . "$-$r*>^, Utf'lFWA 
*^^»AL^H9W^t^RNA*ttaiL^. 20 
Atl CORJES^BJ (1 jug £D£RNA. 20 raM Tris-HCl 

(PH 8.3), 50mM KCk 5 mM MgCl 2 . 1 mM dNTP, 1 pmol 
0)7? 4-?— (j8 7?fyffl: 5'-gtggcc ate tct tgc 
teg aa-3' 6) ; Affl: 5'-gac ct 

t teggtc etc atc-3" (Plfl 7 ) )fcj:ttf).25 U 
/ml to" — -7^fijfilff*M;P-XRTase (SMjs. J5? 
HE. B *» *T'42°CT'30;frhl cDNAJMU:. 

[0 0 2 7] 2jic05j-Ua r 3?^I/^Kr5^V- (T 
•yy^— : 5'-gac tac etc atg aag ate ct-3' (S2?lJ#-^- 
18); D7-: 5'-gtg gec ate tct tgc teg aa-3' 

(S^19) )Zmw<iPCRizl:*)/3T7j-y<7) 

cDNA&Wmbtl. PCRt^f^Hl 94*C14MSI. 
60'C1^1feJ;t>'72 o C2^f§1*13, 15*fc«lT1M 7^ 



■K— : 5'-gtt ate acg ttc gec taa-3' (IS? I J#^'2 
O ) ;D7- : 5'-gac ctt teg gtc etc atc-3' (H?lJ# 
^21) ) tffi^PCRtiO'J^AcDNA 
SilMBLfc. PCRt>f ?/Wi. 94'C1#G3, 55°C1# 
®&£W2°C 2#ia«rl3. 15*fc«17lM 9>vmmL 
tz, 

[ 0 0 2 8 ] 13, 15fcitfl7-»M ?;M&9P c Rii 
*. UtfiM Ate^fi*K5'-acg cgaaag gtc ccc ggt- 
3' (IE*'I«22)) ifctiiST^f-^tC^fltKS'-gc 
g ggaaaa teg tgc gtg a-3' (ffi^J#^2 3 ) >*flC*H» 

fc. BAS2000 ^X^A (S±3M^A, 0*) * 

ffl^T#ys>H^Stfg (H6A*3J;V6B) *ffll5£L 

[00 29] HIV-lf^UVvT-z-b-f _ 

hiv ^^^-(HivRib.N ) *m^-cy*w-r a^al 

fc H 9 <fc tX* >y * * 3SA L fc*f HBHMB *NL432 fc 

4±tZni.o.i (SSS^SS) 0.01T4^fia>f >df A^-h 
Lfc. PBS T'2 03fc^L*:flL «IfL^^)W* lxl0 5 $ffl 
Jfil/Ml<0»fltC, 10% FCS SrSSJnLfcRPMI 1640*gtftT 

«>>f/^ja«a3. 7fcivii0@tc±M* 

0JRL^ e HIV-lCUgfitJlELISA -rXb^ y h(DAINAB0 

[0030] ism. 

tRNAV'i; U W>f A^-^Higfc J: Win vitrei tJ. 

poi uuz£~>xm¥tfmiiiiztiz> vx-fj A^fi^-b 

>y h*flKIS-r&Jt», ^^?{iHIV-l RNAC0 5' U-^ 
-SM^aiWfc-rftU^ir-f AI^iJ (Adachi^, 1986; 
Yu^, 1993)*. rit:3o^i^jy*-^u. t 

Kts i >r u -ffi^ijii/j^^T . t tz y ijfir-f ak^ij 

ii±^7c^TW) . -ac0pUCdt-Rz7°7^5 K*f# 
fc. S^y^-^ffAJi. l£¥!Ri^^«it*^t 

^COJSm. y^-9-MA«Ol2MT-A (arm) (d 

(accessibility) KIHPfc&erLfc. 'J^ 
Hf-f AilfRN A t itt^xA Cstea)m ( C^ii<*: 
fcrfciSSS^IBfSrllllt^-SiOT** ) *JFM"C 
^i^i. U^if-l A<7)5' (Iijj3j;^*3' MTOiJ 

* mSMT-^crimm^ffi® (avai l ablli ty) CD^g*^ 

y^"(Mulfold Biocomputing Office, Biology Departme 
nt, Indiana University, IN, USA) -oX^M^ti^ 

tRNAv»i-u#ir>f A<o-ae«jS (Afciz/B^-r.y^ 
x(cj*is-rsii?ijw»to»rc**) *^-r 0 
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cti^Tti (Hi A) . ?-$.*-?-m\\(?)mizvy 
$-tfi$Azti. v#-*fjj±cr>3- mmmimr-Acr) 

mr- Mzmm^ mtxh ->tz, u^ottRNA 

Val -U/W^A1 (HI A<7)Rz 1 ) COm^i. 5' (I 
(CH^LT^. tRNA Val -'J#'fU2 (Rz2) 
^fBSWfc, tRNA^i-ij ; ff^A3 (Rz 3 ) ii; 

t i^mmtcom^izmm^mTh^tz. mmmr-^ 

<i:^3S$tLj:-5„ R z 1 — 3cr>t&mEim&. % 

[ 0 0 3 1 ] ±fe 'J ^'f-M J*&*tit>cr)-<Ktm ( El 

fc. ife'jjtf-r-f a (tRNA^-'jwA) 
? h Ln:HeLaiHjja*»4,^RN A^maiLfe. f^imsi 

t^RNA^^Utf-f^ A^— fem (S—f>7'u-y 
•o-L, flJBrRJiSfcBHttS^. 12BMBM h L 

X&Km<vmfr£*:-?-Lti (132) . i^Lfcil 

o . MJj<7)izmT-j±&mm ~*imxfo& r z 3<r>mmfc 

fc. LWot. in vitrot2*5tt&tRNA v «i-Ud<-r 

ft <b ^ ~ ifcHBfi** 6 if 5eT $ & £ k tm t> iPX-h ~> . 
[0 0 3 2] t RNA^i-U^lfWACD^U^feJ: 

m*i&v>#-mm<ofrmz£^x±{kM%:mmi,z'\s$ 

^mtifitkthX-hbot^mLtz* Ltzif^X. ijy 
^-{i 'J tf"-f" -f A<7)in vivotetStfSgJgttfclj&^Otf) 

f£I^"C. #t RNA^i-'JWAiOilMtt 
fcTKOJSHJtWU:. "ffc*)^ pUC-Rr (y^'-fW 
A 2:3- K^6# P UCdt-Rz7°^.* == K(C#Hffite^<7)K 
yjSrWJPLTpUC-Rr^fRRLit : HI3 A ) £fflV^T— >® 

^ ) DJtKLfc. #)HDBtsW«?itWW4: 
fctcJ: 0#t RNA»^-'Jt;fU«K;^^ 

*£L/£ (pUC-Rr;H3A) . t RN A Val - y rfC^f 

HeLa«£> ^ & * fttjjLfll LfcRNA <7)^ >7°)U*lZ. 



fc. t RN A Val -'J A<05£»U*^/Wi . «Kj&*30 

fg^MT'M&otWc. ©t^j&^stRz 2<7)K/U 
lifttffi^Rz icr>UK/u<D^26mx$)-oti. ZLX. 
Rz3^)K;HiRz l^l^NJW^SfgFTAofe. # 
U #HF>f AfEffl^-fc y b C07°tt-?-jmiZim<7)& 

&£ft^Ollti«^DtDin vivofct5ftS3cStt«OlS 

[0033] S2W7n-fi LT. 4fcJbfE«0<EK 

^w^^tt^JtlKLiakK^. Sij^fi. #tRN 
AVai-.j AS:jS^-rS3cS L/jHeLa^M^W 

SffiLfc. 03Ct^-TJ:3t, Rz2««I(iR 
z lfcitmz3C9*iiJ:9* J faaw ) Jt. Rz2<^S 
?J (100±10^) ti, Rz 1 (35±2#) fci^'Rz3 

(4o±isih) co2^m±T&o^ s zti^comm±-m 

OL^3£¥9^in vivotfettS^tttc 

[ 0 0 3 4 ] t RN Aval- ij ^ ^ AOWl*lvStt 
t RN Aval- y ^ A^Mrt^tt£M^&*:tf> . 
fS5^{i2m^COT-yt>f tSBttLfc. ^lt.#tRN 
Afi-iJ,WA»7^5H (pUCdt-Rz^itXHIV 
-1 LTR (R-U5 mm-lVis? tfj&»<b3r&*.X ^jt 

ttSSI^-S £ k fc i 0 # t R N A^i-y jtflF-f A^ 
KrtiSttSrSWif Lfc. 'J -W>f ^1177^ S H<0ft*> 
0*C*/N»^)t RNA Va i7°o^-^-fcJ;t/^-5^ 
-^-S19iJ^WrS*tHS7*7^5 H (pUCdt)^fflU^ 
^Hieii§il^U^7x7— bf»S'ttSrlOO%i: Ltz, 04 
ACStiaC. in vivotiSU-r^ttJ^JSta* 1 -? 
fz R z 2 t J»* W ( >60%}IP$IJ ) 0 . R z 3 *>'iJc 
tSftSW (MOXWffl) X'foitz. Rzlll in vitrotC 
fctf&iaiUJBttS'tt (132 B) i3j;Vin vivolZfcJt^, 
f^^ottt (H3BfcJ;t>'3C) *»^SI$nSJ:o 

#gfcMwtiii>t^o^ (mox mm) . 

[003 5] ^2c7)T y-tr-f(3*3V^T(i, tlWite^ 
S7'7XS K^J-ffl^t. (J{3f|SJ— l/\;WtRNA 

yX7*7bUz (SSLJtJMreaWeLaMJiaSriSSW 
C f^T77t, 'J A ^ {5»fs]-K;|,T'^ 
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Mizts^x (i4B) . m*te±<n&mizm£Ltzim 

$> < JgfilEJftHeLaiHBBBjb* t RN A Val -'J A £ ffit& 

. r z 2 istiwsM^pfoafflfcw®* p^it 

[0036] R z 3i±in vitrolZ&ft&Wffi&tf&ii 

ZZtl&fr^fz. ztihn&mi. i> LK^Siifc 'J 
fflHJr iStt*^ < T «> i n vi vo £ « M=Srf»* £ 1 % 

o^zt^m-^. 

[00 37] mv-wmmznmt&ffin. 

±.McOMMl£. R z 2fcJ;tXRz 3^'in vivot&l, vCH 

Cfcfc^LfcOT. Si^iiHlv-ieoaDRSOTSiJ^&t R 
NA^i-'J^ A<J5|&ftS-J:b«L/;. "f HI V 

^9* — (05 ; Shimada^, 1991) £MWC. Rz 2* 
fcliR z 3 *W&$%> H 9«BflB^«03c^^gte8l*S: 

rz i *m>^h&mmmmfa*mfch\&M%n 

tz. y*1f>f-MfeJS*-fe-y (05 A) 

U3fflIB3R£Jfl^fc. uamizhfz^x. y 

sKU'-f A£j^L#VV»7>ti5ISlJg ( ^-flZZZiZ 

BHasSrSMWittffi 3 fifcatpo fc . US** ot'J #1f>f A 
tot ^WXliKc < . iJ* 4, < Kir «&jRtt 
£toT#WRN AW*£^K UfctfrCfc*, a (Kawasa 
ki£>, 1996, 1998) . 

[0 0 38] ^^/^f+I/yy'T'yb^C^t, 

4*tRNA"i-'Jdff>fA S- iijjg L fc . 

0 3 B iC^i-HeLafflfla^ ffl V >fc-SSttS&3iT ? -b >f W|* 

fgT*£> 6 1 V^o C RT-PCR##f £ J; OSBISSfi^: 
(S6A|3J:V6B) . HJtejtPCRz 2tiin vivoCfc 

HTRz3J;H^T"i)o^, 
[0039] t RNA Val -'J #1f-f A*»flEWtCS±-r 

&^*H9JS«lK«tflsS:Hlv-ib'i;^ySrfflv^T^ 

iz*yj jisAcommzwMLtz (^99%) (06O . «ss 

i/T -y -fe>f tfcWCti, Rz2hRz3 <V®$k<F>mm 

mxb^tz. 

[0 04 0] tRNA^^Vtf^jJxCDmMftmiE 



ZkCDW t, frlzmmfr&jmmX'fo h <r>X~ ( Sul l engerfc 
it/Cech, 1993; Bertrand^, 1997). t RNA Val -'J 

i?s¥A ^(nmmm^kms^h z t n^mxxh ~> 

fz. R z 2 miti -b -y h (Cj: o T B®*A $ ilztrHeLa*! 
I&[±]5fcW^ R N A «t r/«WM^(-^M L 

ify^n.y bti-mzj: QIS&ZtLtzR 2 2£ttiiiLfc. 
07 AlZffk-tk dlZ. Rz2li±t tt«»tl 

*l^r*»ot. flilWt RNAW-U*'f^ A (Rzlijj; 
tA"Rz3) t^»Ii^(:±iLtiftLtv^ 

s nRNAIiftii: LTCtL^WM^ic^/c (H7 
B) . 

[0041] 

S!!T"#&/^T£>£ (Uhlenbeck. 1987; Hasselofffc i 
tfferlach, 1988). ^ft^K^J^Jfilft* fc$»fc*<(Bck 
steinfeilMilley, 1996; Turner, 1997; Scalon, 199 
7). in vivoiZ]3^XimX£&Wm% l J#V l 4J*ft 

M&*m\-th z t immt txmmx$>& . 

tVXRNA(7)«iItS 1 mzjg&Wffli. M 
W^mi^9-(nm^tX'hh (Jenningsfeit/Mollo 
y, 1987; SullengerJb , 1990; Bertrand^, 1994, 199 
7; Thompson^, 1995). ^iC^iot, ^StT' 

m^t>tixztz. #ffl9t(,zt3^x. ftxiipo] u\m& 

XWV A^^ftCt h t RN AVaijgfc? 

C0^°oq&— ^ — (Yu4>. 1993)5rffl^/^« :Wd^-; 

-aw^s urn A4h?<7)«g^ taa it^s tf a» o r-^r 
<. znmmmye -/u? j yy (foidin 
g) t «t & - asuiw^sy . j: 0 a»c t 

m R N A £ lott £ Z k tfX 
[0042] mi^-t y hW|g|+. 
«WmRN A«0-<W«JtJi. U AtZj; otM? 

sl^lf-f A &tzmfr&&&ft&fzfrMmW%:-<Z}5 X 
U'=<!mmzjfrr>&£ ti&mtt t>&\,\ a y f A - 

mZtltzmm. (@1A-1C) in vitrotlfcttS-ej 
Br?SttfcS<fflraL-Cir^ (02) . »t7h{:fc 

fi5c*ft t R N A v a 1 (ilE{:^Jt?T'St) Wft 

ton 7 n^ssi^ $ ixjt iMmum h mm*** -> 
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fc (Adeniyi -Jones £>, 1984). £il£><7)ig££: U 

( M l ^KSeTTijc*- ) lz£ oTiiL^ u # 

t RNA"»i?)ffi5!l (±IWI*X|&2/3£L*»fc) fcffl 

mr- a<o zifcuijefc j: ^jsseprffitt*^»r* ^ji 

tf>?KKtf> U *'^fW A^Jj^iOtff§S=j£#j L ( Kawasaki 
h, 1996, 1998). Hi A—l CH^/?«m 

[0043] t R N AVai-ij >f ACD^^IiM'V 

0 1 a— i c t^-r y jf'if >r a^ji^ ^7Ki -r^r 

a) . lt s vx^JMzxhmmt^zm^m. 
%$m#wmztiiz. (Ei4*3i:^'6c) . mscomzt 

(Bertrand^, 1997)Kt3l,-»T . J&IH RNA Met c7)gf£ 
^lOMcoX&te 3 ' 5fc*K57° o-t: ^ ^ £• ? Lit 

an<b, 1985). ZtlbommZ. 3' M7'n-feyy/ 

X V 3 ' *4g^sE 3 fufc «E^I±»¥ttt;:itig $ ft 
3r^i:£7j^£L7t (CottencfeitfBirnstiel, 1989; B 
oelens^. 1995). L*»U MUZ^tl^X 0 lZ. fig 
3»tRNA»«i^)«fiW)7ia«W5:*i±. lE^^K* 1 

[0 0 44] tRNAfii^fflHI^iifl, Export 
in(tRNA) fc«rrs * y^?^'ft35llj£$ft^(Arts 

1998). Export! n(tRNA)(i t RNAcO^fcTf RanGT 
PtSf^S. LA 3 U ZliTJiRanGTPW^ET-CtitR 

frtoFSSSSftfc. n-h-h, *«WTExportin{tRN 
A) 3&*RanGTP fc^U £ Otttefrtfjftfi LfctRN 

U Exportin(tRNA) ^Stt £'LT 'JIM (A 
rts4, 1998). Exportin(tRNA)tJ:oTf2i8§fioSt 

R N A *oy&mM £ MiMma t ^ 4 rt?£4H>>o T v 
^. L*»U IlA-lCt^ty#'f^A(iilI(; 

^'Export in(tRNA)Cfc -oTtgft^iX, MMZtltlkWo 



[0045] n*<m3tfrt>. 3' WlItRNAfi 
^H^-iXflBttfHI l A- 1 clz^-tbcotmML 

<b s&»T& & . 8!J0>S&tf> i; ^r-tf a ( m l Dcor z 4 

Stefr&^fclBL «¥«rti8Ertfc:»h>;fc (i7C) . £ 

?|Rz l~Rz4fc*SV^T{iAfcJ:t^B,-K-/^X7 , 0 
^e-^-xu-^yh (lai^^-oftT*^^) ct)^ 
t RNA Val -fe^yM*itoS0W^T^)Se 

C*« 3 Rz4 {i 
1 D ) CO - mmiZMMM 'JWARzL Rz2U 

LExportin(tRNA)^'HISt V K^fA AMmfaZUMX^ 
hCOXfotlli, Exportin{tRNA){±#^c05 ^ P^-^ KIB 

S. Exportin(tRNA)iit? t RNACOM^^IW 
[0046] Sfl«B«<Ofc«>fc:flBSLfc. -&« 

js**r z 4 coztitmi. tx \.*hw<D u ^-r-f Ati^i*] 

1iZV>*a),*t*Ztvfi: (v-*-^{i^LT^=Sro) . fft/?ti 

MMn^mmztiz. j; a t» -wtrnzminR z 1 a> 

fi -Mm ZfflBSLtz. Ztit>v>V ^if>f AiOi-^r « . 

(>95%WI) £7)^^:^^. iSv^Mtt (5F?Stt*t!SKc 
J;-l»JfPSiJ{i<5%) frfc*LT^fc. Lfc^t. mi A 

- 1 c izvk-m.mzm'j < mmm y -w^^tcjB 

^jWt-S^iX^ (Kawasaki h , 1996. 1998) . W^Z%k 
SL. ^tt^tLi5fc'ft<^o7t RossicOtRNA 
» et -'J*'fMA(Bertrand^>, 1997) ti. U^-ffi^Jj&s 

nioti^fcft. s^r coim* -amm t imm l x 

WmiiRz AnZtilzmViLX^Z (aytfa-^CJ; 
^X^MZtiKffimiiZZizlZ^LX^j:^) . 
[0047] Rz4ifel± RossiiOt RNA"«t-iJ,ff 
-f AcOJ;a^ ; LcOT1i^<Rz l*»^Rz3<35<ta*'J 
^WA^RanGTP<7)«TT' (ttfrio. m&&mWt 

%conm<Dffixm-&fo<?)mf8.w'¥'Mzti&£ a^^frT 

T) , Exportin(tHNA)ktt-&fls*^iftTS*»ifo*>«r»l 
je^-«^fctiHl»a^Tft*a (Arte A,. 1998). 
[0048] in vivofctittS t RN A'-i.-'J^lf-f A 

Sullengerioit^'Cech (1993) ^^>tX^RossiC0^-7° 
(Bertrand^. 1997) (i, 0 ^CD^COmtftCOMMPl 

^m^mm^mmi>z^tz. lmwfenzmx-t 
v h corns , y >r a t f«i^R n Aemntftm 
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fflr#&ai (Bertrand <b. 1994) . Ltztfir>X. tiife 

mzc; i - 9 -t j y sifir >f a i flKOjaaETiifc < . tf 

U sifiT-f A«OffcbT*>& (Bertran 
d£>, 1997), mRNAcOWrtTn-b^y^'feiVlftill 

o h<nx\ zcok ^^rH^tt^rtfcisit* y *irW a<o 
w:fcv^t. sk y y - a# y *ir>f a <os w r n a t 

M e 4 ~ 'J A « , it te&flT-jfefc $ flfcfflBMI m R 
NASr^tt-fbL^^o^CO-C^Bertrand^, 1997). 1£ 
# a <b SfflflMf^ m R N A £Qfi?}£f if£ t R N A Wet -'J Jtfif 
4 acz J; &^»«t 0 fcJi&a>(3flarc** «t "3 fcJBfcft. 

&. in vivoCfeft&yTKif-f AfiO^ttS-g^-TSfti, 

n^if^ioii. y^>r Afc-ecoswteo^-e 
cotub . y a t ^^g«^4 lt *> x -e 

[0 04 9] in vivo^&^T^k^T'&o^yrKif 
-f AR z 2 (03B. 3C. 6Ai>ilA'6B) ti N in v 
itrotfc^T «* OiffV^lllfSStt^LfcRz 3 (02 ) 

4) . ^li^m^^ilteHlv-i^i^y^c&vvt 
flfc*S;h.fc (06 O . iO^Rz 2 ft *B 
IfiHiHIV-KOjaSftKWLTtaH^fciWttf * ofcj&«. 
£5£tttf>J: Dffi^Rz 3^M^-T4fllJ^«iiHiv-i^ 
aSfeCW tTWJPJHIIfii: lilSJStiSStt'C*) ot^o R z 

JSWWa^Rz 2 £RNasefc*H,T i OlHttK l/C^& 
tf>#\ t i ^HJiT& •!> » R z 2 fcrtfc^T . R z 

3<JD'J >-^-^ii6ii^V^^U^H^^iXTV^ 

fc . z <n z t im<mmiz&Ht£&& i tz izmm* v * . 

[00 50] Xmc^t RNA4J^F^M3Kni50-60B«a 
^&&#(SnithfcJ:lAleinberg, 1981). Rz2<W£ 
JtBtiSlJ f Ca3 Srtfcft* o . tRNA-'J^'fWA CD¥ 
8iltJJ£ WT£ S^rfetf , J: ^iWJM^' 

SHOTS' 5. S^filKW^in vivolCiSttft 

ffl«w3c^ttsv^4«ft^ai'r**^coT*&**, m 1 

cz^-f J; a 2: -<Kflti§ 1 J; o-OHMfc: 

$?>i£ixo & y tf-f -f J*£®Nrti> Z t l&imx-$> 6 . 

m^fy<D%fe&ziEmiz?M-t&zktfX'i*%^cox\ 
=?<7)ftm$:>95!t commx'T^mtx-^ s*-t7h^ 

(Kawasaki £>, 1996. 1998) . 
[00 51] tRNA»«i^^-li, SWtfrWifflflB 



h . Ltztfixmmzmtztitz t rna»«i- u 

Afi. ^M^tfett^MSt LT, tiz-m&timiz 
ti^XhmziL^MMt LX^mX'foh. 
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<120> Expression Systems for Transcription of Functional Nucleic Acids 

<130> 117F0059 

<140> 
<141> 

<160> 23 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 136 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of Rz2 
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<400> 1 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 60 

uucgaaaccg ggcacuacaa acacaacacu gaugaggacc gaaagguccg aaacgggcac 120 
gucggaaacg guuuuu 136 



<210> 2 
<211> 142 
<212> RNA 
<213> Artific 



<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of Rz3 

<400> 2 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 60 
uucgaaaccg ggcacuacaa accaacacac aacacugaug aggaccgaaa gguccgaaac 120 
gggcacgucg gaaacgguuu uu 142 



<210> 3 
<211> 128 
<212> RNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of Rzl 

<400> 3 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 60 
uucgaaaccg ggcacccaca caacacugau gaguccguga ggacgaaacg ggcaccucga 120 
gcgcuuuu 128 



<210> 4 
<211> 95 
<212> RNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: the nucleotide 

sequence of the transcript of human placental tRNA Val 

<400> 4 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 60 
uucgaaaccg ggcggaaaca aagacagucg cuuuu 95 



<210> 5 
<211> 149 
<212> RNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of Rz4 

<400> 5 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa aggucccccg 60 

uucgaaaccg ggcacccggg uggcugucac cggaagugcu uuccggucuc augaguccgu 120 

gagggcgaaa cagccacucg agcgcuuuu 149 

<210> 6 

<211> 110 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a sence oligonucleotide linker 

<400> 6 

aattcaggac tagtctttta ggtcaaaaag aagaagcttt gtaaccgttg gtttccgtag 60 
tgtagtggtt atcacgttcg cctaacacgc gaaaggtccc cggttcgaag 110 
<210> 7 
<211> 113 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of an antisense oligonucleotide linker 

<400> 7 

tcgacttcga accggggacc tttcgcgtgt taggcgaacg tgataaccac tacactacgg 60 
aaaccaacgg ttacaaagct tcttcttctt tttgacctaa aagactagtc ctg 113 

<210> 8 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a sense oligonucleotide linker 

<400> 8 

cgaaaccggg cacccgggga atataacctc gagcgctttt tttctatcgc gtc 53 



<210> 9 
<211> 54 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of an anti sense ol igonuclotide linker 

<400> 9 

tcgacgcgat agaaaaaaag cgctcgaggt tatattcccc gggtgcccgg tttc 54 

<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of an upper primer 

<400> 10 

cgccagggtt tcccagtcac gac 23 

<210> 11 
<211> 101 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a lower primer including the sequences of Rzl 
and a terminator 

<400> 11 

ctgcaggtcg acgcgataga aaaaaagcgc tcgaggtgcc cgtttcgtcc tcacggactc 60 
atcagtgttg tgtgggtgcc cggtttcgaa ccgggacctt t 101 

<210> 12 
<211> 109 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a lower primer including the sequences of Rz2 
and a terminator 

<400> 12 

ctgcaggtcg acgcgataga aaaaaaccgt ttccgacgtg cccgtttcgg tcctttcggt 60 
cctcatcagt gttgtgtttg tagtgcccgg tttcgaaccg gggaccttt 109 

<210> 13 
<211> 106 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 

of a lower primer including the sequences of Rz3 

and a terminator 
<400> 13 

ctgcaggtcg acgcgataga aaaaaaccgt ttccgacgtg cccgtttcgg tcctcatcag 60 
tgttgtgtgt tggtttgtag tgcccggttt cgaaccgggg accttt 106 

<210> 14 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a probe specific for the reference RNA 

<400> 14 

aaatcgctat aaaaagcgct cgaggttatg ctccccgggt 40 

<210> 15 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a probe specific for the ribozyme 

<400> 15 

ctcatctgtg ttgtgt 16 

<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a primer for b-actin 

<400> 16 

gtggccatct cttgctcgaa 20 



<210> 17 
<211> 18 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a primer for the ribozyme 

<400> 17 

gacctttcgg tcctcatc 18 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of an upper oligonucleotide primer 

<400> 18 

gactacctca tgaagatcct 20 

<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a lower oligonucleotide primer 

<400> 19 

gtggccatct cttgctcgaa 20 

<210> 20 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of an upper oligonucleotide primer 

<400> 20 

gttatcacgt tcgcctaa 18 
<210> 21 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: the sequence 
of a lower oligonucleotide primer 

<400> 21 

gacctttcgg tcctcatc 18 

<210> 22 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a probe specific for the ribozyme 

<400> 22 

acgcgaaagg tccccggt 18 

<210> 23 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a probe specific for b-actin 



<400> 23 

gcgggaaaat cgtgcgtga 

[0 0 7 6] 
CO 0 77] 

imm^r i ] sw*f - 1 <nw3MR z 2c^mmmmv 

[0078] 

[ mm^ 2 ] mm^r 2 comm± r z 3 commm-? 

[00 79] 
[0 0 80] 

[ mm^ 4 ] mm^ 4 nmm t«tRNA 

[008 1] 

[ mm^r 5 ] IE?iJ## 5 C01H?[J{± R z 4 cOfS»ffi?iJ-C 
[0082] 

[ mm^r 6 ] mm-^ 6 coie^j^^r yx^ y a-? ? v 

[0083] 



19 

% 9 is** f y >-#-tf>isgs»UT*4 . 

[0084 ] 

[ga?'j#-^-8 ] mnmn&emmi^y** y =ot ? ^ 

[0085] 

[ 9 ] 9 tfoffijimr y f-fe y =r 

[0086 ] 

[S^JWl 0] I2^i]##l 0toW9mTvJ*-754 

~?-<ommmnx'$>&. 

[0087 ] 

[ffiw^ 1 1 ] ae?'j« 1 1 co^ijfiR zit^-i 

[0088] 

[ffiWW 1 2 ] 1E^JS# 1 2 C0IE?IMR z2^-5 

— cose^ij Sr-srtf 07-7-7^ -7-^mw.mxh 

10089] 

[piitf 1 3 ] i2^ij#-^ 1 3<?mmtt z 3t^-i 
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[0090] 

imm^l4 ] E?IJ##1 4^iE?iJ(i#BBRNAt^ 
[0091] 

[ffi#J## l 5 3 E$iJ#g- l 5 <0lS?iJii 'J 
[0092] 

[ E5>J## 1 6 ] 1 6 Officii 0 - T 7 * >m 

[0093] 

(fe?ij#-*7 1 7 ] i 7^iE?ij{± D *-fw Afflo 

[0094] 

[ffi5U#^ 1 8 ] EMW 1 8^E?iJ«iT -yJi-* 0 rf 
[0 0 9 5] 

[EJiJi? 1 9 ] EfllM 1 9C0fE?iJ(inT-7T 'J r*"* 
[00 96] 

[1E5U##2 0 ] OOKWiT v^-* 'J 3' 

[00 97] 

[Bi»fl##2 1 ] k^j##2 ltfoiemnr-^u ^ 

[00 98] 

[ 2 2 ] mm^- 2 2 y a izm 

[00 99] 

[ mm^ 2 3 ] mmn 2 3 ammt &-r?^v\z 
[HH^mm^MBj!] 

[Hi ] nii. pyti-^^t-^fVy/ci-p 
-r. ^y^ 7 KMy^-tf^A^ia^u (±t-^dt^) 

CO U y * -ffi^J S- ft L T t R N A v a lfg^rj ( 
*) ^TSttfciHSUfc. 7JgS^*tRNAV«i«0|*iai 

fntRNA'=i-'J^Al (Rzl). 2 (Rz 
2)s 3(Rz3) fc«fctf4 (Rz4) c^-^it^^ 

u^-»r>f A^>3iir-A*T«*o*fr^. hie 

lit M«t RN A^i^if ftaij^if. t 
RNA(i3oc7)gp{i (^COOV-^) trn^yy^ 

[02] 0214, in vitrolZi5{t& t RNA««i-iJd{f 

NAZm^mzm-t* (SStRNA(ipNL432c7)i??l^ 
-?-KgfS500— 711, -T^-feHIV-l RNAC0U5MtZ*fJEE 
-T-6. ) -l<03l«RNA(it RNAV«i-y^Hf>f Afcj: 



- 'J W>f AfcfcfcfcV^t RNA«ai<^^_ 
M; Rz 1 - y.ff^Al ; Rz2 - V tfiJM A 
2;fcJ;V'Rz3 - y A 3 . 
[03] 03(i. in vivo^&tti.tRNA^-yTn'lf 

iOh^Wi^ya y»«0fl»WI:* "TIB*: LfcpU 
C-RrSrS^f^-f . *8BtgWJ #if-f A?£S#-b 

<1R— Tftofc. A%;kB(itRNA Val -iJ-iff^AW 
fKSeD^U^P&^-r. 0{i y ,W -4 AtiRWflWrr 
o-7- (_h) fcJ:t/#B§itfE^^^e<|^ro-^ 
(T) &fflu^y-fy7-n7fM&it. 0C«. 

y-W-fA^M^^-r. 0*. OlitRNA"i-'J 
WAl (Rzl) <59ffi*«£:5jcf. ntSitfOii. 
matRNA^-iJt:f^2 (Rz2) 

(Rz3) «offi*ts£r^-r. «»«3ia<or-/-fe>ffcj: 

[04] 04<i. HeLa«ti5tt-l>U5 LTR-yl-^:/ ^ 5 

&-Sitt3&JE. KfcilPJtflfW AS: 

3 - K £ pUCdt-Rz^MTT £ ffl I HeLaKBJg £ |ajB# h 7 

AiafE^F ( t RNA^ii^lit RNA Val -yrt'lM 
A ) CD^^V-^.J^mm Ul^2 L 7t ^ 

7i^y 3 yt(i, SW3SST5^S KtOASrjfli^. 

[05] 05(4. HIV ^^^-W0iCW^T*S. # 
t RN A Val -y -W>f J±cr>1-zSbcomitj -tr y h Sr . HIV- 
14*^^^- (A) CDTK-neorcO^<*±SSEt:ffiatrSSa 
1 1 MfuCC*f A L . t RN A Val -'J »^ AS- 3- K-rs 
/^^^-HIVRibo.N (B)£f§fc. ^ii 

[06 3 06ti. S5Efc:y^-f A**ALfcH9«BB 

(CD4* (Cfcft^t RNA v «i-'J*'fMAM« 

^fi-ft, *J J:V±ia»A*BI»fc:iJ*t*p24 *±<7^HMS: 
^ . > U->lsA . y A^SA H 9 ,WC0 2 flUcO^ 
L^^n- >-i5fec7)RT-PCRtiili y Atotfy/n 

J~ H ro- 7 £ Jfl v vc tfy/n ■/ r ^ y^t- =t 0 iJ-W 
L/c« 04^ TOfcJ;yMmffiyWA2 (R 
z 2 ) fcitPJ TKif-f ^3 ( R z 3 ) £^A LfeifflBlSr 

vt*;UC HIV-1 NL432S-ig^$^f^. «BJ&S:1 
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WAl (Rz l ) <7m§H£^i\ Eft&J^AJi-e 
il-Pfl 'J tfifW A2 < R z 2 ) <klPJ jtflf >f A3 ( R 
z3) ateS**-*". =ftW*tB9Wiatffl^fe«^60tS 

[H7 3 0714. t RNAVai-U^HfM AC0,Mrt^Tt 



LtzMM ( El 4 Btaea^^mfctcfflv^ t RNA 

MRNAZWlXlzVmitz. ^*/I^Afc«J;tfC«. tR 
N A Val -'J #~9M A t^IW^ 3 2 PUffcTn - 7 £ ffl I * 



[HI ] 
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7oa^ 1 i5r,mtt 



IIRNA 



U *A 
C A C *C 
U C 

Sieml "oc a SiemUl 

S'-ACACAACA ACCiGGCAC-V 
J'-NNNNNNNN XUNONNHNN-i' 



X|JNMNN HNN) 

mm 



M ^7 9— Rzl Rz2 Rz3 

249 



200 



# # ♦ # 



SI 



151 
141 



82 3 



&0 EIBS 
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tH3] 




(24) S2000 
[1214 3 



-69972 (P2000-69972A) 




D <v 




!*l£ttm «1 1^7JU 9B ( 1 999. 7. 1 
') 

:¥ttMIEl] 

:«jE*f»»&] in 



le^'J £*tf 'J tflM A 4 Kim U #1f>f A S: 3 - k-t a 

ffiSffiTd (I) : 5 ' -ACCGUUGGUUUCCGUAGUGUAGUGGUUAUCAOGU 
UCGCCUAACACGCGAAAGGUCCCCGGUUCGAAACCGGGCACUACAAACAC 
AACACUGAUGAGGACCGAAAGGUCCGAAACGGGCACGUCGGAAACGGUUU 
UU-3' 
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yuy v^—z/crtWi^ 

(72)fgH#g- >\W LfcD F^-A(##) 4B024 AA01 AA20 CA11 GAB GA18 

^Mo<« , rfJmi-l-4 TMWmL HA08 
MUSM-^^M^Blff*] 4C084 AA13 NA05 NA06 NA07 ZC552 

4C086 AA01 AA02 AA03 AA04 EA16 
ZC55 

4C087 AA01 AA02 AA03 CA12 NA05 
NA06 NA07 ZC55 



